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FAILURE MODES EFFECTS ANALYSIS (FMEA) - CiL HARDWARE
NUMBER: d42-6-A16 -X

SUBSYSTEM NAME: HYORAULICS

REVISION: 1 a7i24/a8
PELRT DATA
PART NAME FART NUMBER
VENDOR NAME VENDOR NUMBER
LRU DACCUMULATOR, HYDIRAULIC WMCE21-0035

PARKER

EXTENDED DESCRIPTION OF PART UNDER AMALYSIS:
ACCUMULATOR, SSME. HYDRAULIC

REFERENCE DESIGNATORS:  50V38AU5
SOVEEAUT
50WVSEALID

CQUANTITY OF LIKE ITEMS: 3
ONE IN EACH POWER SYSTEM RETURN LINE AT SSMEHYDRAULIC INTERFACE

FLINCTION:

SUPPRESS HYDRAULIC TRANSIENT PRESESURES IN THE RETURN LINE FROM THE SSME
FROFELLANT CONTROL VALVE TO A LEVEL COMPATIELE WITH THE SSME SYSTEM
REQUIREMENTS. ASSEMBLY INCLUDES A PRESSURE GAGE FOR GROUND
OPERATIONS, A GAS FILL VALVE FOR CHARGING AND A GN2 PRESSURE TRANSDUCER
FOR PRELAUNCH OPERATIONS. THE ACCUMLILATOR IS PRESSURIZED TO LESS THAN
100 P51 IN THIS APPLICATHON.
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FAILURE MODES EFFECTS ANALYSIS FMEA — CIL FAILURE MCODE
NUMBER: 02-6-A16-03

REVISIONE: 1 OF/24/38
SUBSYSTEM NAME:  HYDRAULICS -
LRU: ACCUMULATOR. HYDRAULIC CRITICALITY OF THIS
ITEM KAME. ACCUMULATOE. HYDRAULIC FAILURE MODE: 172
FAILURE MODE:
CYLINDER RUPTURE
MISSION PHASE: PL PRE-LAUNCH
L LIFT-QFF
00 ON-OREIT
0o DE-OREIT
L5 LANDING!SAFING
VEHICLEPAYLQAD/KIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
104 ATLAMTIS

1052 ENDEAVOUR

CAUSE:
MATERIAL DEFECT, FATIGUE

CRITICALITY 11 DURING INTACT ABORT ONLY? YES
HTLS RETURN TO LAUNCH SITE

REDUNDANCY SCREEN Ay PASS

B} PASS
C} PASS
PASSFAIL RATIONALE:
Al
B)
<)

- FAILURE EFFECTS -

{A) SUBSYSTEM:

N7-R - 4R

Ky
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FAILURE MODES EFFECTS ANALYSIS (FMEA&) -- CIL FANL LIRE MODE
NMUMBER: 0Z-6-A16- 3

LOSS OF ONE OF THREE HYDRAULIC 3YSTEMS. LOSS OF VEHICLE'S HYGRAULIC
SYITEM REDUNIANSY,

(B} INTERFACING SUBSYSTEM(S)

LOSS OF HYDRAULIC POWER FOR ENGINE VALVE CONTROL FOR ONE ENGINE
RESULTING IN LOB5 GF ONE SEME THRUST CONTROL; HOWEWVER. ENGINE VALYES WILL
LOCK IN POSITION AND ENGINE CONTINUES TOQ OFERATE. LOSS DF REDUNDANT
HYDRADLIC POWER, SYSTEM FOR FOUR TWC ACTUATORS. LOSS OF REDQUNDANT NOSE
WHEEL STEERING AND HYDRAULIC LANDING GEAR DEFLOYMENT CAPABILITY IF SYSTEM
ONE I3 LOET. LOSS OF ONE OF THREE HYDRAULIC POWER SYSTEMS TO FLIGHT
CONTROL SURFACES AND BRAKES. 1.0SS OF ONE OF THREE £T UMBILIZAL RETRACT
AGTUATORS FOR EACH UMEBILICAL PLATE. HYDRALLIC FLUID ON TPS SCREED MAY
CAUSE DEGRADEDR TPS EONDS

{C) MISSION:
ABORT DECISION OF POSSIBLE EARLY MISSION TERMINATION

(D) CREW, VEHICLE, AND ELEMENT{S}:
NONE

{E) FUNCTIONAL CRITICALITY EFFECTS:!

FUNCTIONAL CRITICALITY EFFECTE-POSSIELE LOSS OF CREWAWVEHICLE WITH TWO
FAILURES: THIS FAILURE, PLUS LOSS OF SECOND HYDRALLIC SYSTEM. CRITICALITY 1
FOR S5ME INDUCED RTLS.

-DISPOSITION RATICMALE-

{A) DESIGN:
BURST FACTOR OF 4. MATERIAL 18 4130 STEEL, HEAT TREATED 150 TO 1740 KA
PROVIDES GOOD PHYSICAL PROPERTIES FOR HIGH ALLOWAEBLE STRESS. ALLOWABLE
STRESS 13120 K31 THE ACTUAL CALCULATED CYLINDER HOOP STRESS (BURST 8,000
PSS 30 31 THE MARGIN OF SAFETY |5 1.1. CYLINDER DESIGN AVCIDS STRESS
RISERS AND SUDDEN CHANGES IN SECTION IN CRITICAL AREAS,

{B) TEST:
QUALIFICATION;
«  OPERATHINAL LIFE CYCLING - WITH PRECHARGE AT 70 DEG F AND 45 PSIG,
PERFORM 50,000 PRESSURE IMPULSE CYCLES FROM 50 PSIG MAXIMUM TO 1,000 .
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FAILURE MOOES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMEER. 0Z-6-A16- 03

MIMIMUM. PASSFAIL CRITERIA. N EXTERNAL LEAKASE ANC SUBSEQUENT
FASSAGE OF PERFORMANCE RECORD TEST.

« BURST TEST-6,000 FSIAT 275 DEGF. PASSIFAIL CRITERIA, MO EVIDEMCE OF
EXTERNAL LEAKAGE OR RUPTUREL

+ RUPTURE TEST - INCREASE TO 7,000 P51

ACCEPTANCE:

«  EXAMINATION OF PROCUCT - WEIGHT, WORKMAMNSHIP, FINISH, DIMENSIONS, AND
CONSTRUGTION.

«  PRCOF PRESSURE 3000 PSI [CONTAINER). 2250 PSIG {PISTONY. PASSFAIL GCRITERA
WO LEAKAGE OR DEFORMATION.

« PERFORMAMNCE RECORD TEST,

»  QPERATIONAL TEST - 5§ CYCLES FROM 10 PSIG MAXIMUM TO 50 PSIG
MINIMUN  FLUID PRESSURE WITH A 45 PSIG GNZ PRE CHARGE. THEN
INTRODUCE 73 PSIG MAXIMUM FLUID PRESSURE AND VERIFY PIZSTON
MOWVES.

v STATIC LEAKAGE TEST - 45 PEIE PRE GHARGE AT TO UEG F AND 75 FSIG
FLUID PRESSURE. FASS/FAIL CRITERIA NO HYDRAULILS LEAKAGE [ONE
DROFP PER HOUR MAXIMUM AT VENT PORT,. LERC EXTERNAL GNZ LEAFRAGE
BY BUBBLE TEST INASMMUTE PERIOD (3 3CC PER HOUR MAXKIMUM AT
VENT FORT).

»  DYMAMIC LEAKAGE TEST - 0 TO 47 PSIG GNZ PRE CHARGE AMD 55 FSIG
MAXIMUM TO 75 PSIG MINIMUM FLUID PRESSURE. PASSI/FAIL CRITERIA GiNZ
- SCL20 CYCLES. HYDRAULICS - 2 DROPSIZ0 CYCLES.

GROUND TURNAROQUND TEST

ANY TURNARDUND CHECKEQUT TESTING 15 ACCOMPLISHED IN ACCORDANCE WITH
CMRSD

{C) INSPECTIDN:

RECEIVING INSPECTION

RAW MATERIAL PURCHASES ARE MADE DNLY FROM MATERIAL APPROVED BY
ROCKWELL TEST REFORTS AND MATERIAL CERTIFICATIONS ARE MAINTAINED
CERTIFYING MATERIAL AND PHYSICAL PROPERTIES.

CONTAMINATION CONTROL
CLEARLINESS LEVEL 190 PER MAQ110-301 IS VERIFIED BY INSFECTION

CRITICAL PROCESIES
HEAT TREATMENT 15 VERIFIED EY INSPECTION.

NOE
MAGNETIC FPARTICLE INSFECTION IS FERFORMED AND RESULTZ ARE YERIFIED BY
INSPECTION.

ASSEMBLYINSTALLATION
PARTS PROTECTION DURING FAERICATION QPERATION |3 VERIFIED BEY INSFECTION.
MANUFACTURING/ASSEMBLY FROCESSES ARE WERIFIED BY INSGPECTION

TEETING

072-6 - 47
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FAILURE MODES EFFEGTS ANALYSIS {FMIEA) -- CIL FAILURE MODE
NUMEBER: 0z£-A&16- 03

FROOF PRESSURE TESTS ARZ PERFORMED A5 PART OF THE ACCEFTANCE TEST
FROCEDURE AND ARE VERIFIED BY INSFPECTION

HANCHL INGIPACKAGING
INGPECTION VERIFIES PACKAGING FRIOR 70 SHIPMENT.

(D] FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES. UNEXPLAINED ANOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESZSING ACTIVITY CAN BE
FOUND IN THE FRACA DATA BASE.

(E) OPERATIONAL USE:
NONE; RAPID LEAK RATE WOULD DEPLETE SYSTEM BEFORE ACTION COULD BE TAKEN.

- APPROVALS -

EDITORIALLY AFFROVED - BNA - Vemunn T-30 48
TECHNICAL APPROVAL :VIA APPROVAL FORM | 95-CIL-009_02-6

025 - 48



